DOCUMENT RESUME 



ED 194 326 

TITLE 

INSTITUTION 

REPORT NO 
FOB DATE 
NOTE 

AVAILABLE FROM 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



SE 033 149 



RetroTecn Home Weather ization Instructor's 

Office of 



Project 
Guide. 

Department of Energy, Washington, D.C. 
Weatherization Assistance Programs. 
DOE/CS-00U0/1 
Aug 78 
59p. 

National Technical Information Service, 
Commerce, Springfield, VA 22161 ($7.00) 



U.S. Dept. of 



MF01/PC03 Plus Postage. 

Energy: *Energy Conservation; Heating; *Housing; 
Housing Industry; Postsecondary Education; Secondary 
Education; Teaching Guides; *Trade and Industrial 
Education : ^Vocational Education 
♦Home Improvement 



ABSTRACT 

Presented is a guide 
home weatherization course that prcmo 
technology tc conserve energy in resi 
intended to cover processes and cause 
home retrofitting procedures. Each le 
of points the instructor should empha 
aids. Although these lessons are desi 
supervisors cf work crews engaged in 
learning activities are also appropri 
secondary or postsecondary levels. (W 



for developing lessons for a 
tes the use of retrofit 
dential housing. The course is 
s of building heat loss, and 
sson description contains a list 
size and recommended visual 
gned for a course for 
heme weatherization, these 
ate for trades programs at the 



********************************** ******************************* ****** 

fc" ;.••*' Reproductions supplied by EDRS are the best that can be made * 
* from the original document. * 

|v *************************************************** *****^ 

ERIC 




■ERIC 




DOE/CS-0040/1 
US-95a, c, d 



RetrdTech 



Home Weatherization 
Instructor's Guide 



U.S. Department of Energy 
Assistant Secretary for Conservation 

and Solar Applications 
Office of Weatherization Assistance 

Programs 
Washington, D.C. 20461 



August 1978 

(Reprint of Federal Energy Administration 
Conservation Paper Number 28A) 




Other PROJECT RETROTECH booklets: 

DOE/CS-W40/2 Home Weatherization Job Book 
DOE/CS-0040/3 Home Weatherization Manual 
OOE/CS-0040/4 Home Weatherization Charts 



:V REMobucEoet " 1 

NATIONAL TECHNICAL I 
INFORMATION SERVICE ■> 

} U. S. DCPAJI1MENT Of C0«MC*Cf 1 



ERLC 



3 



Home Weatherization fg 
Instructor's Guide 

Foreword 



opdtRetrdfech 



Project Retro-Tech he* evolved from efforts by tht 
Department of Energy (DOE) to fill • need expressed 
by various consumer groups. On tht on* hand, Stats 
and local sgenciee that uaa Federal and Stata fundi 
to wectherize tha homes of fixed- and iow4ncome 
paopla hava pointed out a need for a eource of 
technical know-how to improve the effectiveness 
of their weethcrizing meeeures, either in terms of 
higher fuel savings or reduced installation cost. 



On tha other hand, many consumer groups hava 
pointed out tha difficulty in locating qualified 
technicians who specialize in weatherizing homes. 
Firms that sail either insulation or storm windows 
and doors ara not always properly staffod with 
trained specialists who can make an overall 
asaeaamant of thermal deficiencies and 
recommend optimum corrective action. 
Misapplication or lack of attention to eny key 
element in the total weether izetion process can 
negate the fuel end cost savings resulting from the 
installation of insulation and atorm windows. 

The shorteo^of skilled end treined technicians 
who specialize in weatherizing homes will be further 
aggravated during the next few years as 
homeowners turn to retrofit measures for relief 
from the higher cost of energy. 



The expanding requirements for a large cadre of 
skilled technicians who have been trained in 
techniques for weatherizing the homes of all 
income levels of the population will place additional 
burdens on the vocational-technical schools at the 
secondary, post-secondary, and adult education 
levels. The Home Weatherization Course developed 
by OOE is designed to mist the vocational- 
technical schools to meet this challenge. 

The OOt Weatherization Manual, however, is 
only one of e sari** of training materials being 
developed by OOE, Department of Housing and 
Urban Development (HUD), and private industry 
groups. These eddltional training materials, when 
they become available, will enable the vocational- 
technical schools to expand the content of the 
initiel Heme Weatherization Course. In addition, 
they will be ebie to add other courses to train the 
specialists needed to fill the many new jobs 
resulting from the increased emphasis on home 
weetherlzstion. 
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Preface 



This booklet was prepared as a guide to Instructors 
in developing lesson plans for a Home 
Weatherliation Course that promotes the use of 
Known RETROtW ffCWnology to improve thermal 
characteristics and conserve energy In residential 
housing. 

Although the suggested lesson plans contained In 
this booklet have been designed for a special 
course for supervisors of workcrews actually 
engaged 5n home weatherliatlon. the concepts 
embodied In the individual lessons can also be 
incorporated Into the curriculum of construction 
trades programs at vocational-technical schools at 
the secondary, post-secondary, or adult education 



DOE welcomes your Meet end ©omroentt about the 
Home Weatherlration Course. In addition, we would 
appreciate Information from you regarding your use 
of the training materials, either for special groups or 
for vocational students pursuing a career in the 
construction trades. Your comments, along w.ti 
any suggestions for Improving the training materials 
should be mailed to: 

O/recfor 

Offie§ of MeefAar/reriort A*k»n<» 
Department of Enfyv m 
Washington. DC 20461 
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General 
Lesson Plan 
for Course 
on Home 
Weatherization 



A. Coursf objectives: 

1. The OOL Wsstherissilon Manual tnc* Job Book 
•re based on known technology for retrofitting 
residential housing. The principal objective of 
the course on Home Weatherization is to train 
community service groups to use available 
technology when retrofitting residential housing 
under government-assisted weatherization 
programs. Retrofit measures can be an 
effective means for improving thermal 
characteristics of housing and reducing energy 
use. 

2. A secondary objective of the course is to 
improve the vocational and avocationai 
opportunities of young people and adults 
enrolled In both the accredited and 
nonaccredited construction trades programs by 
preparing students for the new business and 
employment opportunities resulting from 
increased emphasis on noma weatherization. 

6. Instructional Objectives 

1 . Estimation: Given the physical dimensions 
and construction features of a detached 
residential structure, a student will prepare for 
the homeowner a written analysis (Job book), 
containing the following: 

a. Identification of gross thermal deficiencies 
of the structure that result in heat losses by 
infiltration and conduction; 

b. Comparison of current heating 
requirements with the potential fuel and 
cost savings; 

c. Job writeup, from which the material 
specifications and bill of materials will 
be prepared; 

d. Bill of materials for the feesible remedies, 
including costs and payback period. 

2 /neta//afton: Given the job writeup (job book) 
for a detached residential structure, the student 
will describe end/or demonstrate to others 
the proper methods for Installing the specified 
materials. In addition, me student will 
describe end/or demonstrate the method for 
conducting e post-evaluation at the end of e 
hooting season to determine the actual energy 
saved by a retrofit program. 



C. Equipment Required 

The following equipmant is required for the 
classroom lectures and/or demonstrations: 

1 — Projection screen 

1 — Overhead projector 

1 — Set of transparencies (prepare from 
charts contained in supplement to this 
guide) 

1 — Set of 35 mm slides — optional (may be 
obtained on loan from the FEA Regional 
Office) 

1 — Sample of common forms of insulation 
and other weatherlzing materials. 

D. Stutent Materials 

1. FEA Home Weatherization Manual 

2. FEA Home Weatherization Job Book 

E. Lessons: Lesson plana are Included In this 
booklet on the following topics: 



No. Top* 



Suggested 
Class Time 

(hr:mln) 



1 Overview of Course 

2 Introduction to Heat Loss 

3 Heat Loss By Conduction 

4 Heel Loas By Infiltration 

Home Weatherization In Four Steps 
5A Stepl — Inspection 
SB Step 2 — Calculation 
5C Step 3 — Evaluation 
50 Step 4 — Installation 
6 Job Book Example by Students 



30 
30 
:00 
30 



:30 
:30 
1:00 
3:00 
_12S 



Total Suggested Class Tlma 6:00 
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F, !nstrt'*k>nal Strategies 

1 . Course for Work-Crew Supervisors 
In cooperation with the State Energy Office. 
State Board of Education, and other appropriate 
State offices, technical-vocational schools are 
encouraged to offer this 8-12 hour training 
course to work-crew supervisors, foremen, or 
estimators who are engaged In government- 
assisted programs for weatherlxlng the homes 
of fixed-and low-Income people. 

2. Post-Secondary and/or Secondary Vocational 
Technical Program 

For studen:s who are pursuing a career in 
residential construction and/or retrofitting 
field, the vocational-technical schools are 
encouraged to modify their vocational programs 
by taccporatlng one or more of the lesson 
units into such related courses as carpentry, 
residential construction/rehabilitation, and 
heating, ventilating, and alr-condltlonlng. 

3. Adult Education Program 

For adults who wish to enhance their vocational 
or avocational opportunities, the vocational- 
technical schools are encouraged to conduct 
noncredit courses In home weatherlzatlon 
based on training materials developed by FEA 
and others. 



0, Format of Leeaon Plane 

The lesson plans starting on the facing page 
contain "points of emphasis" to be covered ^by the 
instructor during the classroom lecture. Adjacent to 
each emphasis point is a page reference In the 
student's manual and the chart number of the 
visual aid to be used to reinforce the emphasis 
point. 

The visual aids, either transparencies for overhead 
projection or 35mm aMes. •hould be prepared lo- 
cally from a set of 8" x 10W charts contained In 
a separate packaga that accompanies this instruc- 
tor's guide. Each chart Is numbered to coincide 
with the appropriate point of emphasis. 

For the convenience of the Instructor when 
reviewing a lesson plan, each chart appears In 
miniature at the bottom of the appropriate page of 
the instructor's guide. 
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Lesson Ran 1. 

Overview 
of Course 



Points of Emphasis 



Objective (•) of Course: 

a. Learn to use simplified techniques for utilizing known tech- 
nology when retrofitting residential structures to Improve 
thermal characteristics and reduce energy use. 

b. ( othy) 



(Lesson continued on next page) 



Manual 
Page 



Chart 
No. 



C-1 



Chart C-1 



Chart C-2 



HOME 
WEATHERIZATION 
COURSE 



INSTRUCTIONAL 
OBJECTIVES 

ESTIMATION 



ConpHtPon el feQuhenMflte/tsvfcvi 



(D 

(2) 

0) 

(4) Mtf 

INSTALLATION 
Student wHI: 

(D 

(2) Conduct pottHMNfciflfon 



141-101 O - TT - I 



9 



(PoftoB@^tRetrc5fech 



Homa Weatherization 
Instructor's Guide 



Points of Emphasis i 


»sge 




2. 


(Continued from previous page) 
Instructional Objectives 

Estimation: Given the physical dimensions and construction 
features of a detached residential structure, a student will pre- 
pare for the homeowner a written analysis (Job book), containing 
the following: 

(a) Identification of gross thermal deficiencies of the structure 
that result In heat losses by Infiltration and conduction; 

(b) Comparison of current heating requirements with the 
potential fuel savings; 

(c) Job wrlteup, from which the material specifications and 
bill of materials will be prepared; 

(d) Bill of materials for the feasible remedies, Including costs 
and payback period. 

Installation: Given a lob write-up (Job book) for a detached 
residential structure, the student will describe and /or demon- 
strate to others the proper methods for Installing the specified 
materials. In addition, the student will describe and /or demon- 
strate the method for conducting a post-evaluation at the end c? 
a heailng season to determine the actual energy saved by a 
retrofit program. 

{ Lesson continued on next page) 
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Lesson Plan 1. 

Overview 
of Course 
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Lesson Plan 1. 
Overview 
of Course 



Points of Emphasis 



(Continued from previous page) 
Court* Content: 

(a) Introduction to Heat Loss 

(b) Building Heat Loss by Conduction 

(c) Building Heat Loss by Infiltration 

(d) Four Steps to Home Weatherization 
Optional: 

(e) Laboratory Exercises m 

(f) Field Exercises 

End of lesson no. 1 
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LESSONS 


A. 


INTRODUCTION TO 




HEAT LOSS 


B. 


BUILDING HEAT LOSS 




BY CONDUCTION 


c. 


BUILDING HEAT LOSS 




BY INFILTRATION 


D. 


4 STEPS TO HOME 




WEATHERIZATION 
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| Manual 
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Chart 
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1. 

2. 


Most homes can use much less fuol without sacrificing comfort. 
Fuel can be saved by Improving building. 

Heat always tends to flow from a high-temperature area to a low- 
temperature area. 

(Lesson continued on next page) 
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(Continued from previous page) 






3. 


Heat that escapes must be replaced. 
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4. 


When less heat escapes, less fuel Is required. 
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(Lesson continued on next page) 
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Points of Emphasis 



5. 



(Continued from previous page) 



"Btu" as a unit of measure is very small. 



Heating unit concept will simplify calculations. 



1 heating unit represents sbout 100,000 Btu. 



(Lesson continued on next page) 
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Introduction 
to Heat Loss 
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Chart C-8 
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Lesson Plan 2. 

Introduction 
to Heat Loss 



Points of Emphasis 



(Continued from previous page) 



Heating requirements are calculated on seasonal basis to deter- 
mine total fuel use. 



District heating factor concept allows for climatic differences 
between areas. 



(Lesson continued on next page) 
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DISTRICT 
HEATING FACTOR 
FOR THE UNITED STATES 
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Chart I 
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(Continued from previous page) 






9. 


Homt Weatheriiatlon Is a Four-Step Procter 
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(a) Step 1: Inspection of the building 

Inspect the building to determine Its construction charac- 
teristics. 


3 


C-12 




(b) Step 2: Calculation of heat losses 

Calculate the heat losses from the house. 


3 


C-12 




(Lesson continued on next page) 
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Lesson Plan 2. 

Introduction 
to Heat Loss 



Points of Emphasis 


Manual 
Page 
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(Continued from previous page) 








(c) Step 3: Evaluation of the data 








Evaluate the building characteristics and heat losses to 
determine what measures should be taken. 
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(d) Step 4: Installation off materials 
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Install the weatherlzlng materials. 






10. 


Job Book has been designed for recording this Information on 
each separate building to be weatherlzed. 

End of Lesson No. 2 




C-13 



Chart C-12 
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PROCESS 

1. INSPECTION OF 
THE BUILDING 

2. CALCULATION OF 
HEAT LOSSES 

3. EVALUATION OF 
THE DATA 

4. INSTALLATION OF 
THE MATERIALS 
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i. 


* * 

Heat loss by conduction means heat removed by flow through 
the exterior materials. 
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2. 


Rate of heat loss depends on. 

- Area of surface 

- Length of time 

- Type of material 

- Temperature difference 
across the surface. 
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C-15 


3. 


Materials that have low rate of heat flow are thermal Insulators. 
(Lesson continued on next page) 
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Building 
Heat Loss by 
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4. 



(Continued from previous page) 



Types of Insulation material commonly used in building 
construction are: 

(a) Loose fill 

- Glass or rocKwool, wood fiber, 
plastics 

- Low cost 

- Use on horizontal surfaces 

- Will settle 

(b) Blanket or batt 

- Glass or rockwool, wood fiber 

- Low cost 

- Most common 

- Common thickness 3-1 IT to 6 M 

- Common widths 16 M & 24" 

- Blankets comes in rolls 

- Batts come In shorter lengths 

- Both come with, or without, vapor 
barrier. 

(c) Rigid Insulation 

- Fiber boards, foamed plasters 

- Higher cost 

- Generally not used for home 
weatherization. 



Insulating value of materia! *s measured by its Resistance, 
or R value. 

The higher the R value, the better the insulation. 



(Lesson continued on next page) 
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(Continued from previous page) 






6. 


From the table of R Values In the manual, compare the values 
of some common materials found In house construction: 
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(a) Air film and spaces 
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(b) Masonry 
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(Lesson continued on next page) 







Lesson Plan 3. 

Building 
Heat Loss by 
Conduction 



Chart C-16 



Chart C-17 



Tabla 1: 

Insulation Valua of Common Matorlala 









.18 

1! 




Sii 



RVALUES OF 
SOME COMMON MATERIALS 

am nut and men 



16 

20 



Home Weatherization 
Instructor's Guide 



P]top(^RetrcSech 



Lesson Plan 3. 

Building 
Heat Loss by 
Conduction 



Points of Emphasis 


Manual 
Page 


Chart 
No. 




(Continued from previous page) 








(c) Building materials — general 
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(d) Insulation materials 
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(e) Windows and doors 
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(Lesson continued on next page) 
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(Continued from previous page) 






7. 


R value of materials can be added together to obtain an overall 
resistance, or R value of a building section. 








(a) Typical overall R for wall section. 
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(b) Typical overall R for ceiling. 
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(Lesson continued on next paQe) 
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Lesson Plan 3. 

Building 
Heat Loss by 
Conduction 



Points of Emphasis 



8. 



(Continued from previous page) 

(c) Typical overall R for roof. 

(d) Typical overall R for floor. 

Vapor barrier: Moisture In air exerts pressure. Moisture flows 
from high pressure side to low pressure side. 



As moisture flows from Inside to outside, the temperature drops. 
When the c&w point Is reached, the moisture condenses and 
causes wettlnQ of Insulation and framing. 



(Lesson continued on next page) 
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Manual 
Page 
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(Continued from previous page) 








Since a vapor barrier will reduce the flow of moisture before It 
reaches the Insulation, place the vapor barrier on th© Inside 
(warm side). 








(a) Polyethylene film and aluminum foil are excellent; kraft 
paper Is average. 








(b) Seal with pressure Joint. Remove moisture that escapes 
through vapor barrier by venting to the outside. 








End of lesson no. 3 








(Lesson no. 4 starts on next page) 
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1. 


Heat is lost by cold air coming in end warm air going out. This 
lewiage or iniiiirauon is ceussci oy two factors. 


7 






(a) Infiltration by *ind occurs when wind flows in on one side 
and warm air flows out on the leeward side. 
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(b) Infiltration by "Chimney Effect" occurs when Inside air is 
warmer than outside air. The building acts like a chimney: 
heated air, which tends to rise, leaks out of cracks and is 
replaced by cold air, which Is sucked In at lower levels. 
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(Lesson continued on next page) 
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(Continued from previous paQe) 

Each cubic foot of air that must be heated requ' *e 0.02 Btu for 
every 1*F. Increase. 

»«*iura*inn rhflck list describes the typical conditions that 
SSfftai SSffuTiiS of one, two' and three air chan fl e. per 
hour. 
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End of lesson no. 4 



(Lesson no. 5A starts on next page) 
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Weatherization 
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Step 1: 
Inspection 
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1. 



(Refresher from Introduction Section) 
Home Waatherltatlon It a Four-Step Process: 

(a) Step 1 — Inspect the building to determine Its construction 
characteristics. 

(b) Step 2 — Calculate the heat losses from the building. 

(c) Step 3— Evaluate the building characteristics and heat 
losses to determine what measures should be taken. 

(d) Step 4 — Install the weatherizing materials. 



The Job book is designed to enable rt work-crew supervisor (or 
Job estimator) to follow this four-step process in a systematic 
manner. 

Perhaps, the best way to become familiar with the Job book is to 
simulate the process by working out an example of a building 
to be weatherized. 

The charts that you will see have been marked up to show the 
information that an estimator will obtain when he inspects the 
building to determine the construction characteristics. 
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(Lesson continued on next page) 
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ijiftftun Plan 5b. 
Home 


Point* df Emphasis | 




Chait j 
No. 




(Continued from previous page) 






Weatherlzation 
in Four Steps 


3. 


Step 1 — Inspect the building to determine the construction 
characteristics. 


9 


C-29 


Step 1: 
Inspection 




(a) Wsua/ inspection of building should consist of the 10 steps 
listed on chart. 


9 


C-30 






(Lesson continued on next page) 









Chart C-29 



FOUR - STEP 
PROCESS 

1. INSPECTION 
OF THE 
BUILDING 



Chart C-30 



1C STEPS IN 
BUILDING INSPECTION 



1. TtfttM 



t. T*# 

(1 

ft. 
4. 
ft. 



(Mk *r rata, to* «t pel*. m*W) 



ft. 
7. 
ft. 

ft, MfMli 

10. Che***' 



lift) 
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Lesson Plan 5a. 

Home 
Weathertzatlon 
in Four Steps 

Step 1: 
Inspection 



Points of Emphasis 



(Continued from previous page) 

(NOTE: In place of Chart C-30, the following 35mm color 
slides may be used to give the students a visual Impression of 
the construction features of the building in the example to be 
workod out by the class. If these slides art not available from 
the State Department of Education, they may be obtained on a 
loan basis from the Regional Office of the Federal Energy 
Administration.) 



(1) Front view 

(2) Right side view (showing carport) 

(3) Rear view 

(4) Left side view 

(5) Take overall dimensions 

(6) Measure windows 

(7) Measure doors 

(8) Speak to occupant 

(9) Check condition of exterior 

(10) Check wall construction 

(11) Check ceilings, roof , floors 

(12) Inspect foundation 

(13) Look for cracks and crevices 

(14) Check for infiltration 

(Turn off slide projector) 



Manual 
Page 



(End of slides) 
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(Continued from previous page) 



(b) Fill In the Job Book: 

During the Inspection, fill In the sections of the Job Book 
marked "Fill In At The Site." 

(NOTE- The student will be able to follow the Instructions 
by referring to the examplw which follows page 12 of the 
Home Weatherization Manual). 



(1 ) Page 1 : Name and Address 

(2) Page 2: Description of building 

(3) Page 3: Dwelling & heating Information 

(4) Page 4: Infiltration table 

(5) Page 5: Table of floor materials 

(6) Page 6: Table of celling /roof materials 

(7) Page 9: Tabfta of wall materials 

(8) Page 11: Directions to house location 
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Chart 
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C-32 

C-33 

C-34 

C-35 

C-36 

C-37 

C-38 



Lesson Plan 5a. 
Home 

Weatherization 

in Four Steps 

Step 1: 
Inspection 
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Lesson Plan 5a. 

Home 
Weatherization 
in Four Steps 

Step 1: 
Inspection 



Chart C-31 



Rebofech 



Chan c-32 
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ace 
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Chft.t C-33 



Chart C-34 




□ 







4£» 





-J=ro 


~~ 0 




• 
















mm 






'SET 0 






sssr 0 


It; o 



Reproduced from 
best avaiiable copy. 
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1 



ft f r — ft 



Chart 




Lesson Plan 5a. 
Home 

Weatherstation 
in Four Steps 

Step 1: 
Inspection 



Chart C-37 







i mi nm 















£~lr^p. m ell 



1 



ess fff r 



— ^ 



Chart C-38 
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Lesson Plan 5b. 

Home 
Weatherization 
in Four Steps 

Step 2: 
Calculation 



Points of Emphasis 



St*p 2 — Calculate the heat losses expected during a complete 
heating seaeon (these simple calculations do not have to be 
done at the Job site). 



(NOTE: The Job Book pages shown on charts C-40 thru C-49 are 
to be completed during class time by the instructor and 
students. Copies of the complete charts are Included In this 
guide and In the manual.) 



(Lesson continued on next page) 
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Chart 
No. 



C-39 



Chart C-39 



FOUR-STEP 
PROCESS 

1. INSPECTION OF 
THE BUILDING 

2. CALCULATION OF 
HEAT LOSSES 
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Manual < 
'age I 


Shart 

Ho. 


Lesson Plan 5b. 
Home 


1 


[Continued from previous page) 

(a) Job Book page 4: Heat loatea by Infiltration 

M \ Enter floor area and celling height from page 2. Calculate 
volume of building. 1 




C-40 


Weatherization 

in Four Steps 

Step 2: 
Calculation 




(2) Estimate the draft Index baaed on the checkmarks In 
table. 

(1 air change) x (1) I 
(2 air changes) x (3) 

7 + 4 = 1.75 
Round to 1.8 










(3) Enter district heating factor from page 3. 










(4) Multiply these factors by 0.02 Btu/cu.ft./1T to 
determine required heating units. 










(5) In a similar manner, determine potential heating units 
based on draft Index = 1» 










(6) Subtract to determine potential heating savings, and 
enter on bottom line. 










(Lesson continued on page 32) 
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Lesson Plan 5b. 

Home 
Weatherization 
in Four Steps 

Step 2: 
Calculation 



from Job Book, 
page 4 



On pages 4-9, calculate the heat loss by 
Infiltration and by conduction through the 
separate parts of the building; enter the 
results in the table at the bottom of each 
page and in the summary table on page 10 



Houaa Draft Indax: Opposite each of the four 
component parts of a building in the table 
below, place a check mark In the circle adjacent 
to the features which best describe the 
condition of the building. 



Building 
uompontn i 


One 

Air change ill 
per hour 


Two 

Air change 12 1 
per hour V-X 


Three 

Air change j 3 1 
per hour 


Cellar 

or 

Crawl 
Space 


Tight, no cracks, 
caulked sills, 
sealed cellar 
windows, no grade 
entrance teaks y—s. 

Plywood floor, no V—^ 
trap door leaks, 
no leaks around 
water, sewer, and 

electrical openings 


Some foundation 
cracks, loose 
cellar windows, 
grade entrance 
not iigm 

Tongue-and-groove^"^ 
board floor, 
reasonable fit on 
trap doors, around 
pipes 


Major foundation 
cracks, poor 
seal around 
grade entrance 

Board floor, loose 
fit around pipes 


Windows 


Storm wlndows^P^, 
with good fit \Mj 


No storm windows, ^--^ 
good fit on f ) 
regular windows \*J 


No storm windows, 
loose fit on ( 1 
regular windows 


Ooora 


Good fit on 

storm doors f J 


Loose storm doors, y*— ^ 
poor fit on f tf\ 
inalde door 


* No storm doors, — 
loose fit on (1 
inside door V-/ 


Walla 


Caulked windows 
and doors, 

building paper f j 
used under V— A 
siding 


Caulking in poor 

repair, building 

needs paint (a^O 


^No indication of 
building paper, f-s. 
evident cracks ( J 
around door and v^/ 
window frame 



-v.^r'j muiiiwwi u. unwn mam* m me nrai inird column by 3. The Draft Index wil 
column by 1, the second column by 2, and the sum of these products, divided by 4. 



Floor area 
sq.ft. 



Volume of air 
In building 



Height to ceil- 
ing (to upstairs 
ceiling In two- 
story house) ft. 



Volume of air 
in building 
cu.ft, 



* UI2 * r*n x.o2 .- r^sn 



Draft index 



District heating 
factor 



Heating units 
now required 



Potential Savinga by Reducing Infiltration 
it should be possible to reduce the draft index 
for i building to 1 (that is, reduce the number 



of air changes to one per hour), if the draft 
index for this building were improved to 1, the 
infiltration toss would be; 



r^si x i i i x rsn x.02 = r&n 



Volume 
(from above) 



Draft index 



District heating 
factor 



Potential heating 
unite 



Subtract the potential heating units from those 
now required and enter here 



Type of Heel Loss 



Heeling 
Unlla 

lt*i 



t 

Potential 
Hooting 
ioftega 



Healing 

_ _ m Unlla lo 

Propos ed Chengee lo Structure bo Saved 



Infiltration 



Chart C-40 (Form To Be Completed During Lesson) 
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Chart 
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1 / 
1 


Print! nu ad from oaae 30) 








/u\ i«k bmi. w\m**m> r* uabi l AiisAft bv Conduction Throuflh 
[D) JOD BOOK pAQv »• uw»»»» **j wwiiumwuwh tu»wwyu 

Floors 




C-41 




j cniGr TlOOr BrOS irom H a W° * 








(2) Select appropriate floor exposure factor. 








(3) From Table 1 on page 1S, obtain the R value for each 
material In the floor. Add these R values to obtain 
composite R value for floor. Round off value to nearest 
tenth of unit. 








(4) Enter district heating factor from page 3. 








(5) Use these factors to determine the required heating units 
and enter on bottom line. 








(6) In a similar manner determine potential heating units 
based on floor exposure factor = 0.5. 








(7) Subtract to determine potential heating savings, and 
enter on bottom line. 








(Lesson continued on page 34) 
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Lesson Plan 5b. 

Home 
Weatherization 
in Four Steps 

Step 2: 
Calculation 

from Job Book, 
page 5 



Floor Expoouro Factor 

Soloct tho appropriate factor from 

tho daacrtptlont aalow: 



Building on posts or pillars 
with no skirts below floor 


1.0 


Crawl spaca skirted 


.8 


Rock wall basement 


.8 


More than 2 leet ol base- 
ment wail exposed above 
grade 


8 


Building on slab 


.5 


Building with tight crawl 
spaca 


.5 


Building with tight basement 
(heated or unhealed) 


.5 



ft value of floor 

List below all materials in floor deck, including 
carpet but not floor joists, starting from upper- 
most surface and working down. 

Insert R value for each component from Table 1 
(p. 15) 



Materiel 



Thickness 



Interior surface 




0.68 






.OB 












(.fid 














Interior surface 




.68 


Total 
R value 


JV 



Floor area 

(from budd- 
ing det^ffp- 
tlon)«q.f|. 



Floor 
Exports 
Facw 



Oistrict 
Heating 
Factor 



Total 
R valua 



Heating Units 
Required 



Potential Savings en Floor He*' Losses 
Floors can sometimes be Insulate© tft reduce 
heat loss but this is often dUftesill; #ttre water 
pipes are below the floor* free ? &4jmm* 
may occur during very cold spells. iiewever, 
every floor should be protected from drafts, so 
that it has a floor exposure lector of 0.5. With 
this exposure factor for this building, the heat 
loss through the floor would be: 



Floor area 
from above 
sq.ft. 



Floor 
exposure 
factor 



Metrict 
heating 
factor 



r&n * ram x r*H + rxn = nw\ 

Floor area Floor District r value Potentiel 



R Value 
from above 



Potential 
heating units 



Subtract the potential heating units those 
now required and enter here—— . 



▼ 

Heatlne Potential Heating 
Units Heating units to 

Type ol Heat Lota Required S—tnsa Propoeed Changes to Structure be Saved 



1 C^nductten" 
| Floors 


bough 


mJmM W£lm w.lv) J'T'SMaaS 
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Chart * 
Ne. 




(Continued from page 32) 








(c) Job Book p^ge 6: Heat Losses by Conduction Through 
Ceilings 




C-42 




(1) Insert celling area (normally same as floor area on 
page 2). 








(2) From Table 1 on page 15 of Job Book, obtain R value for 
each material In the celling (or roof, where appropriate). 
Add these R values to obtain composite R value for 
celling (or roof). Round off value to nearest tenth of unit. 








(3) Enter district heating factor from paje 3. 








(4) Use these factors to determine the required heating 
units and enter on bottom line. 








(5) In a similar manner, determine potential heating units 
based on an R value of well-Insulated celling equal 
to 20. 








(6) Subtract to determine potential heating savings, aod 
enter on bottom line. 

i 








(Lesson continued on page 36) 







Lesson Plan 5b. 
Home 

Weatherization 
in Four Steps 

Step 2: 
Calculation 
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Lesson Plan 5b. 

Home 
We.ihertzation 
in Four Steps 

Step 2: 
Calculation 

from Job Book, 
page 6 



Aim of Catting 
(Take araa of upstairs 
catling in a two-story 
houet) 

Calling araa will 
normally ba tha sama 
as floor araa (from 
building description 
shaat) 



DO 

Distanca between 
joists /raf tars: 



Thickness 



Inslda aurfece 




0.08 






.XL 






7,10 




















Inslda surface (0.68) 






OR 

Outaida aurface (0.17) 






Total 
R valua 


V 



Calling araa 

sq.ft. 



District 
hasting fsctor 



ToUl 
R valua 



Hasting units 
required 



Potentlel Savings by Insulation ol Callings 

A wall-insulated ceiling (with 6 inches of 
insuletlon) should heve en R velue of 20. 
if the R velue were 20 for this buiidlnr, tha 
ceiling heet loss would be: 



Ceiling eree 

sq.ft. 



District 
heeting factor 



Totel 
R velue 



Potent iel 
heating un'ts 



Subtract the potantlel heeting units from those 
now required end enter here . 



Ty?; ol Heat toes 



Heating 
Units 
Required 



Potential 
Hasting 



Conewstton Throyejn 




Heeting 
Unite to 

Propooej Crenoos to Structure be Saved 
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i Continued from page 34) 



(d) Job Book page 7: Conduction Through Slngle-aiaaa 
Windows 

(1) Use sketches on pege 2 to fill In table to determine total j 
area of single-glass windows. 

(2) Enter district heating factor from page 3. 

(3) Use these factors to determine the required heating units! 
{based on R = 1). and enter on bottom line. 1 

(4) Determine the potential heating savings as Instructed, 
and enter on bottom line. 



Chart 

No. 



C-43 



1 Lesson Ptan 5b. 
Home 

Weatherization 

in Four Steps 

Step 2 : 
Calculation 



(Lesson continued on page 38) 
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Lesson Plan 5b. 

Home 
Weatherization 
in Four Steps 

Step 2: 
Calculation 

from Job Book, 
page 7 



Aim ol dingle Qlu* Window*: 

(Assuming R = 1 for single glass) 



If nont, enter 0 — — — — 

end go to next s^ieel on double windows and 

doors 



Wldtf, x Height x Number = Area 










> 




H 


it 










































Total eq.M. 


69 - 



Total sq.ft. 



co = 

District 
hatllng factor 



Keating Units 
Required 



Potential Saving by Doubt* Ctsxlng 
Doubla glazing or adding storm windows will 
cut tha naat loss by half, so dlvida heating units 
by two. and anter hara . 



Type ol Heat toss 

I Conduction Tnrougn 
I tjngia-Qiass Windows 



Heating 

Unlta 

Required 



Potential 

Heating 

Swings 



Haating 

^ ^ Units to 

Pfopossd Chang es to Struoture oa Saved 




Chart C-43 (Form To Be Completed During Lesson) 
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(Continued from page 36) 



(e) Job Book page 8: Haat Lessee by Conduction Through 
1 DoubSaVQIaaa or Plastic Covered Wlndowe and Through 
Doom 

(1) Use sketches on page 2 to fill In table to determine total 
area of outside doors and double-glaas wlndowa. 

(2) Enter district heating factor from page 3. 

(3) Use these factors to determine required heating units 
based on R = 2, and enter on bottom line. 

(4) Potential heating savings will be "0" unless you triple 
glaze. Enter appropriate figure on bottom line. 



Chart 
No. 



C-44 



Lesson Plan 5b. 
Home 

Weatherization 

in Four Steps 

Step 2: 
Calculation 
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Lesson Plan 5b. 

Home 
Weatherization 
in Four Steps 
Step 2: 
Calculation 

from Job Book, 
pages 



Area of Doubt* Q!sss and Doort 

{Aasumino R = 2 for these units) 



Width x Height x Number = Area 


3 


7 


2. 




$ 


H 


1 












































Total sq.ft. 





r 

Total sq.ft. 



District 
hsstlng factor 



R Valua 



Hatting units 
required 



Potential Savings 

Trlpla glazing of windows can be dona but is 

US! U ? u J ,,y pr *? ic **- " n « ch«nga wars mads in 
the windows, the potential saving would be 0 

heating unlta and should be entered here 

(If windows ware trlpla glazed, the ft valua 
would be approximately 3. and the potentlel 

^»Wre1 ) ^ 0n *- ,hlr,,0Mh '" HM,, ''<' 



Type of Heat Loss 



Heating Potential 
Unite Hatting 
Required Savings 



Paapoeed Changes to Structure be SaJed 
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(Continued from paga 38) 



(f ) job Book paga 9: Heat Loaaaa by Conduction Through Walla 

m ^ EntAr Derlmeter and height of outalde walla from page 2. 

(1) SSSJoWl? obtain gross wall area. Subtract aum of area* 
of wlndovJa Jnd SooSfmm pages 7 and 8 to determine 
net wall area. 

(2) Insert district heating factor from page 3. 

%£&2 SU?<5 I." Vnd on to mm w» 

of unit. 

(4) Use these factors to determine the required heating units, 
and enter on bottom line. 

(6 ) Subtract to determine potential heating savlnga. and 
enter on bottom line. 



End of Lesson No. 5B 

(Losaon No. 5C atarta on page 42) 
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Lesson Plan 5b. 

Home 
Weatherization 
in Four Steps 

Step 2: 
Calculation 

from Job Book, 
, page 9 



R Value of Outelde Walla 

List below all materials In walls, starting from 
inside and Including air spaces within the wall. 
Insert R value for each component from 
Table 1 . 



Material 



Thickness R 
(Inches) Value 



Interior surface 




0.68 












.1/ 


Am >fht£ 










1,00 


mscttds sum** 


'A 


,13 


Outside surface 




.17 


Total 
R value 


[IIS 



Totet perimeter 
of outelde wall 

ft. 



Totei height 
of outelde wall 
ft. 



Gross well erea 

sq.ft 



Qroee well eree 

sq.ft 



Totel ere* of all 
windowe end doors 
(from previous 
two peges) sq.ft. 



Net well eree 

sq.ft. 



Net well eree 



District heating 
factor 



Total 
RVelue 



Heating unite 
required 



Potential Sevlnge by insulation 
Wei I -Insulated walls should heve en R velue of 
15. If this were eo for thle building, the welt 
heet loee would be: 



nan * rrr\ * no = 

Net well area District heating R value 
(from box above) factor 



Subtract the potential heating units from thoee 
now required and enter hare — 



Potential 
heating units 



1 



Typo ol Heet Loee 



Heeling Potential 
Unite Heating 
R equired Saytaye^ 



Conduction Through 
Weill 



Heating 
Unite to 

Changes to Structure be Saved 



□ 
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1. 


Step 3 — Evaluation of ina uaia 

(a) Fill out the summary table on page 10 by entering the heating 
units required and the potential heating savings from the 
corresponding tables at the bottom of pages 4 through 9. 


12 


C-46 




(b) Review the 12-polnt checklist on pages 11 and 12 of the 
manual to determine the most logical and practical weather- 
Izlng measures. 


11-12 


C-47 




(Lesson continued on page 44) 







Lesson Plan 5c. 
Home 

Weatherization 
in Four Steps 

Step 3: 
Evaluation 



Chart C-46 



FOUR-STEP 
PROCESS 

1. INSPECTION OF 
THE BUILDING 

2. CALCULATION OF 
HEAT LOSSES 

3. EVALUATION OF 
THE DATA 
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Lesson Plan 5c. 

Home 
Weatherization 
in Four Steps 

Step 3: 
Evaluation 

from Job Book, 
page 10 



Use the instructions on page 11 ol the Home 
Weatherization Manual to assess which 
potential savings can be obtained most 
successfully. 

Fill out the following Summary Table by 
entering the "Heating Units Required" and 
the ' Potential Heating Savings'* from the 
corresponding tables at the bottom of pages 
4-9. Then, write in the "Proposed Changes'" 
and "Heating Units to be Saved" by such 
changes. 



Heating Potential Heating 
Units Meeting m . . Un, i i 10 
Type of Haat Loss Required Savings Prt^oeed Changes to Structure be Saved 


From 

Infiltration Page 4 










Conduction Through 

Floors Page 5 




/7? 


caulk tAteMeurr 


17* 


Conduction Through 

Callings Page 6 




IIP 




no 


Conduction Through 
Slngle-Oless Windows Page 7 


IU 








Conduction Through Doom 

4 Double-Qlaaa Windows Page 6 


V 


0 




o 


Conduction Through 

Walla P«0« • 




tt 




c 


Total 









Use the space below to calculate the quantities 
and cost of materials needed to make the 
proposed changes to the building. 



CAULK — AnotHIp f Mh/DDMS 



Fill in job sheet on opposite page. 



Chart C-47 (Form To Be Completed During Lesson) 
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(Continued'from page 42) 



(c) Enter these proposed changes and heating units to be saved 
In the summary table on page 10, and add up the three 
columns of figures. 




Chart 

No. 



C-47 



Lesson Plan 5c. 
Home 

Weatherization 
in Four Steps 

Step 3: 
Evaluation 



(d) Use the lower half of page 10 to calculate the quantities 
and cost of materials needed to make the proposed changes 
to structure that you have specified In the summary table. 

(e) Fill out Job sheet A on page 11 (Insert cartoon paper under 
table at top of page). 

(1) Enter the type, quantity, cost and location for each Item 
to be ordered. Enter Installation diagram number from 
manual, as well as any special Instructions regarding 
tools or methods. 

(2) Remove Job sheet A from Job book by tearing along 
perforated line at left edge of page. 



(Lesson continued on page 46) 
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Lesson Plan 5c 
Home 
Weatherization 
in Four Steps 

Step 3: 
Evaluation 

from Job Book, 
page 1 1 



Nam. MAW JXRK/dJ* 



Typaof Ouuillly Estimated Location When Materials Are To Inetellatlon Soeclsl 
M.tettala Requited Co.! Be Installed (Walla, Calling, tic.) F&ro No Inaction. 



iftrau 
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mi. . , 



29 ft W 



3.0 



CffUNS 



MKPOW kJ>d*K FXAM& 



8 



to 
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(Insert Csrbon Psper Under Tsble it Top of Page Only) 
Map or directions tor locating home: 

Ff&T HOOSe Ohi IMFT P*tP*f 



Work record 



AtffrKy Oils Supervisor Comments 

Order msterlsls 
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Chart C-4B (Form To Be Completed During Lesson) 
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Points of Emphasis 


Manual 
Page 


Chart 
No. 




(Continued from page 44) 

(f) Fill out lower half of Job sheet on page 13 

(1) Determine estimated total cost of materials used. 

(2) Enter fuel factor based on information from page 3. 

(3) Enter heating units saved based on the actual changes 
to structure. 

(4) Enter price of fuel from page 3. 

(5) Calculate payoff time, it should be less than three 
seasons. If it is not, check back to the most expensive 
changes to determine if they are really worth the 
expense. 




C-49 



Lesson Plan 5c. 
Home 

Weatherization 
in Four Steps 

Step 3: 
Evaluation 
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Lesson Plan 5c. 

Home 
Weatherization 
In Four Steps 

Step 3: 
Evaluation 

from Job Book, 
page 1 3 
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Chart C-49 (Form To Be Completed During Lesson) 
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Points of Emphasis 



2. 



(Continued from page 46) 



Final step In the weatherization process Is Installation of 
materials. 

Some members of class may be well versed In this activity. 

Everyone will benefit by pooling our knowledge of the techniques 
that have proven to be most effective. 

Method we will use to cover the highlights of this subject will 
be: 



(NOTE: refer to following page for suggested methods for 
Lesson 5D). 



End of Lesson 5C (Lesson 50 starts on next page) 
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Lesson Plan 5d. 
Home 

Weatherization 
in Four Steps 

Step 4: 
Installation 



Chart C-50 



Chart C-51 
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PROCESS 
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INSPECTION OF 




THE BUILDING 


2. 


CALCULATION OF 




HEAT LOSSES 


3. 


EVALUATION OF 




THE DATA 


4. 


INSTALLATION OF 




THE MATERIALS 
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Lesson Plan 5d. 

Home 
Weatherizatlon 
in Four Steps 

Step 4: 
installation 



Note To instructor 



i. 



This subject, Installation of materials, does not lend itself as 
well to the lecture method of instruction that was used in the 
previous lessons. The following methods Involving either 
laboratory exercises or classroom demonstrations are suggested 
for consideration by the Instructor in preparing a lesson plan: 

(a) Laboratory Exercises (preferred method) 
The laboratory exercises that begin on the following page 
represent the most effective method for teaching this subject 
to a class of students who have had some training and/or 
experience In carpentry. 

(b) Classroom Demonstration (alternative method) 
tf shop facilities are not available, the teacher may wish to 
conduct demontratlons In a classroom of the Installation 
activities covered In the laboratory exercises. 

(c) Classroom Lecture (optional) 
An optional lesson plan on installation, which utilizes 
approximately 60 35mm slides, has been prepared for use 
when classroom facilities are not suitable for either labora- 
tory exercises or classroom demonstrations. Several sets 
have been distributed to the State Energy Office In each 
State for use In the vocational-technical schools. In addition, 
a set Is available on loan from the Regional Office of the 
Federal Energy Administration. 



Laboratory Exerelsee on Installing Insulation 

(a) Objective: to give the students a hands-on experience In 
installing the common forms of Insulation materials. 

(b) Equipment and Materials Required: 

Mall framft mockup 
Insulation (blanket or batt) 



(Lesson continued on next page) 
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Note To Instructor 



(Continued from previous page) 



(b) Equipment and Materials Required (continued) 

Stapler 
Shears 

(c) Sugsested Procedure 

Demonstrate to the proper methods for installing 
insulation in ceilings, floors, crawl spaces and masonry 
walls. Discuss vapor barriers and ventilating attics. 

Have students (or teams) practice Installing insulation on the 
wall frame mockups. (if small staples are used, the insula- 
tion can be carefully removed and reused). 



Lesson Plan 5d. 
Home 

Weatherization 
in Four Steps 

Step 4: 
Installation 



Laboratory Exercise on Installing Weatherssripplng 



(a) Objective: to give the students a hands-on experience in 
installing weatherstripping and other weatherizing materials. 

(b) Equipment and Materials Required 

Door and frame mockup 

Weatherstripping materials (several types) 

Caulking gun and tube 

Shears 

Knife 

Hammer 

Stapler 

(c) Suggested Procedure 

Discuss the selection of materials. Demonstrate to class 
the proper method for installing the materials. 

Have the students (or teams) practice installing the weather 
izing materials to the mockups. 



(Lesson continued on next page) 
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Lesson Plan 5d. 

Home 
Weatherization 
in Four Steps 

Step 4: 
Installation 



Note To Instructor 



4. 



Laboratory Exorcise on Installing Plastic Storm Windows 

(a) Objective: to give the students a hands-on experience in 
installing plastic storm window. 

(b) Equipment and Materials Required: 

Window frame mockup 
Plastic sheeting 
Fastening materials: 

Wood strapping and nails 

Masking tape and staples 
Tools: 

Shears, knife, hammer, saw, and stapler 

(c) Suggested Procedure 

Discuss the procedure, demonstrate to class and have 
students (or teams) practice installing plastic on window 
frame mock-up. 



Field Assignment to Obtain Costs of Materials 

Instructor should encourage students to phone or visit local 
suppliers to obtain current costs of common materials used In 
he weathering process. A table for recording this information 
is provided In the student's manual on page 27 (chart C-51) 



End of Lesson 50 
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Note To Instructor 



1. 



2. 



Purpose of Lesson 

This lesson will enable the infractor to evaluate the degree to 
which the Instructional Objectives have been achieved. 



Evaluation of instructional Objective No. 1: Estimation 

(a) Objective: Given the physical dimensions and construction 
features of a detached residential structure, a student will 
prepare a written analysis (Job book) containing the 
following: 

(1) Identification of gross thermal deficiencies of the struc- 
ture which result in heat losses by infiltration and 
conduction; 

(2) Comparison of current heating requirements with the 
potential savings; 

(3) Job writeup, from which material specifications and bill 
of materials will be prepared; and 

(4) Biii of materials for the feasible remedies, Including 
costs and payback period. 

(b) Procedure 

A preferred and an alternate procedure are suggested. The 
preferred procedure is a f/e/d exerc/sa that involves the 
inspection-calculation-evaluation steps of the four-step 
weatherlzing process covered In lesson plans 5A, 5B and SC. 
The alternate procedure is a classroom exerc/se that involves 
the calculation-evaluation steps only. 

(c) Field Exercise 

(1) Inspection: Arrange for class to visit a nearby home that 
has simple construction characteristics (one-story and 
simple floor plan). 



Lesson Plan 6. 
Job Book 
Example by 
Students 



(Lesson continued on next page) 
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Lesson Plan 6. 

Job Book 
Example by 
Students 



Note To Instructor 



(Continued from previous page) 



(c) Field Exercise (continued) 

Working independently or in assigned teams, each 
student will record the physical dimensions and con- 
struction features called for In the job book on pages 2, 
4, 5, 6, 9, and 11, (To insure uniformity, the teacher will 
provide the student with the dwelling and heating system 
information called for on page 3.) 

(2) Calculation-evaluation: After returning to the classroom, 
the data obtained by students will be discussed by the 
class to resolve differences. Then, each student will 
independently perform the calculations and evaluation 
called for In steps 2 and 3, and record the answers in the 
job book. 

At the conclusion of the exercise, the answers will be 
compared and the differences discussed. (If appropriate, 
the job books will be collected by the Instructor for 
grading and/or evaluation purposes.) 



(d) Classroom Exercise 

(1) Inspection: If a field trip Is not practical, this step will be 
omitted. The instructor will prepare an example of a singie- 
family home having simple features. Students will be 
given the physical dimensions and construction features 
called for in the Job book on pages 2, 3, 4, 5, 6, 9, and 11 . 

(2) Calculation-evaluation: Each student will independently 
perform the calculations and evaluation called for in 
Steps 2 and 3 of the four-step weatherization process, 
and record the answers in the job book. 

At the conclusion of the exercise, the answers will be 
compared and the differences discussed. (If appropriate 
the job books will be collected by the instuctor for 
grading and /or evaluation purposes.) 



(Lesson continued on next page) 
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Note To Instructor 



(Continued from previous page) 

Evaluation of Instructional Objective No. 2: Installation 

(a) Objective: Give a Job wrlteup (Job book) for a detached 
residential structure, the student will describe and /or 
demonstrate to others the proper methods for Installing 
the specified materials. 

(b) Procedure: Due to the wide variety of possible instructional 
situations, no standard procedure will be given here. 

An ideal procedure would be for the Instructor to make 
arrangements through a community service agency that 
Is involved In weatherlzlng homes, to have the class 
install the weatherlzlng materials purchased by that 

agency. 

If this Is not practical or feasible, the Instructor Is 
encouraged to design an evaluation procedure based on 
the method of instruction employed In lesson 5D. 



Lesson Plan 6. 

Job Book 
Example by 
Students 



End of Lesson No. 6 
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Publications 
on Home 
Weatherization 



Making the Most of Your Energy DoMers In Home 
Hitting end Cooling, National Bureau of Standards, 
U.S. Department of Commerce, June 1975. Adapted 
from the methodology developed in the NBS 
Economic Analysis (also <i;ted), this 16-page 
booklet presents a simplified technique for 
determining retrofit options and comparing costs 
and savings. Accuracy is sacrificed due to substitu- 
tion of assumptions for actual data; however, the 
booklet can provide a fair estimate of the potential 
savings of retrofitting. Very little information is 
provided on installation techniques. Available from 
Superintendent 3? Documents, U. S. Government 
Printing Office. Washington, D.C. 20402. Price 70 
cents. Stock Number 003-003-01446-0. 

In Thm Bank . . . Or Jo the Chimney? Department 
of Housing anC Urban Development, April 1975. 
This 72-page sophisticated booklet Is an effective 
homeowner's guide to energy-saving home 
Improvements. It is probably the most detailed and 
easy-to-use guide designed for the individual 
homeowner Interested in retrofitting his home. The 
booklet takes the homeowner on a step-ty-step 
inspection tour of the house, determines the 
possible retrofit options, calculates the costs and 
savings of each, and then provides detailed 
Instruction for either contractor or do-it-yourself 
installation. Well-written, well-researched, and 
up-to-date. Available from Superintendent of 
Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. Stock Number 
023-00040411-9. 

Retrofitting Homes tor Energy Conservation: A 
Business Guide, National Association of Home 
BuikJars Research Foundation, Inc., March 1976. 
A 66-page study detuned for business firms and 
other entrepreneurs considering entry into the 
field of noma retrofitting. Specific areas covered 
include the •merging demand and need for the 
service, marketing considerations, unique aspects 
of the retrofit business, management of a retrofit 
work crew, development of retrofit packages, end 
a detailed technique for calculating retrofit needs 
end potent iel savings. Available from Office of 
Buildings Porgrams, Washington, D.C. 20461. 



Retrofitting Existing Homos for Energy 
Conservation: An Economic Analysis, National 
Bureau of Standards, U.S. Department of 
Commerce, December 1974. This 70-page technical 
study examines the economic aspects of energy 
conservation techniques suitable for retrofitting 
into existing housing. Its objective is to determine 
that combination of techniques that will maximize 
net dollar savings In life-cycle operating costs for 
heating end cooling in existing homes, subject 
to specific climate conditions, fuel costs, and 
retrofitting costs. Thermal engineering date are 
combined with the economic analysis in a 
computer-assisted rodel to estimate optional 
combinations of retrofit actions. Available from 
Superintendent of Documents, U.S. Government 
Printing Office. Washington. D.C. 20402. Stock 
Number 003-003-01 360-9. 



Save Energy: Save atoneyl Institute on Energy 
Conservation and the Poor, Office of Economic 
Opportunity, December 1974. This 40-page book- 
let describes a wide variety of low-cost, 
do-it-yourself energy-saving techniques. The 
descriptions of installation techniques are less 
detailed than most of the other publications. Much 
more emphasis is given to exotic techniques (solar 
window heaters, intra-room vents, insulation 
curtains) than any other book. Available from the 
Office of Economic Opportunity, Washington, D.C. 
20506. 

How to Save money by insulating Your Home, 
National Mineral Wool Association, Inc., September 
1974. This 16-page 4" x 9" pamphlet is a clearly 
written end well-illustrated guide to home insulation 
techniques for do-it-yourselfers. Covers loose fil 1 
and roll or batt insulation, vapor barriers, attic/ 
crawl spec* ventilation, and v/veather stripping and 
caulking. Available from Office of Weatherization 
Assistance, DOE Washington, D.C. 20461. 
Weatherization for Low-Income, FEA, Washington, 
D.C. 20461. 
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